Domain interactions of the peripheral preprotein Translocase subunit SecA.
The homodimeric SecA protein is the peripheral subunit of the preprotein translocase in bacteria. It binds the preprotein and promotes its translocation across the bacterial cytoplasmic membrane by nucleotide modulated coinsertion and deinsertion into the membrane. SecA has two essential nucleotide binding sites (NBS; Mitchell & Oliver, 1993): The high-affinity NBS-I resides in the amino-terminal domain of the protein, and the low-affinity NBS-II is localized at 2/3 of the protein sequence. The nucleotide-bound states of soluble SecA were studied by site directed tryptophan fluorescence spectroscopy, tryptic digestion, differential scanning calorimetry, and dynamic light scattering. A nucleotide-induced conformational change of a carboxy-terminal domain of SecA was revealed by Trp fluorescence spectroscopy. The Trp fluorescence of a single Trp SecA mutant containing Trp775 decreased and increased upon the addition of NBS-I saturating concentrations of ADP or AMP-PNP, respectively. DSC measurements revealed that SecA unfolds as a two domain protein. Binding of ADP to NBS-I increased the interaction between the two domains whereas binding of AMP-PNP did not influence this interaction. When both NBS-I and NBS-II are bound by ADP, SecA seems to have a more compact globular conformation whereas binding of AMP-PNP seems to cause a more extended conformation. It is suggested that the compact ADP-bound conformation resembles the membrane deinserted state of SecA, while the more extended ATP-bound conformation may correspond to the membrane inserted form of SecA.